Contribution of endogenous glycine site NMDA agonists to excitotoxic retinal damage in vivo.
N-Methyl-d-aspartate (NMDA) receptors, which play an important role in neuronal excitotoxicity, require not only agonists at the glutamate-binding site but also co-agonists at the glycine site for their activation. Here we examined the role of endogenous agonists at the glycine site of NMDA receptors in excitotoxic retinal damage in vivo. To quantify the number of surviving retinal ganglion cells (RGCs), we injected a retrograde tracer, fluoro-gold, into the superior colliculus bilaterally and subsequently counted RGCs on whole-mounted retinas. Co-injection of 5,7-dichlorokynurenic acid (300 nmol), a competitive antagonist at the glycine site of NMDA receptors, rescued RGCs from damage induced by 200 nmol NMDA. On the other hand, RGC death induced by 20 nmol NMDA was enhanced by addition of glycine (10 nmol), D-serine (10 nmol) or a competitive glycine transporter-1 inhibitor, sarcosine (0.3 or 3 nmol). Moreover, application of d-serine-degrading enzyme, D-amino acid oxidase (30 mU), partially suppressed RGC death induced by 20 nmol NMDA. These results suggest that the severity of excitotoxic retinal damage in vivo depends on the levels of both glycine and D-serine.